SUMMARY The supine and erect arterial blood pressure and pulse rate were measured in 13 patients with Parkinson's disease, chronically treated with levodopa and peripheral decarboxilase inhibitors presenting with or without On-Off phenomenon (end-of-dose akinesia). In the patients with dose-related response fluctuations the mean systo-diastolic blood pressure, both supine and erect, was found significantly higher during the Off phase as compared to the On phase and to that of the control group (patients with stable clinical response). The mean diurnal "excursion" of systo-diastolic supine and erect blood pressure in patients with On-Off phenomenon was significantly larger than in the control group. Although the clinical implications of such findings remain to be established, the results of this study indicate that arterial blood pressure fluctuations are a definite autonomic component of end-of-dose akinesia.
are the most prominent and disabling clinical feature, autonomic dysfunction has also been reported in this condition. In particular, increase of arterial blood pressure has been described by Barbeau.' This study has been carried out in order to assess the degree of blood pressure fluctuations and the relationship between the blood pressure changes and the two clinical conditions of the phenomenon (phases with improved or reduced motility), which have not been previously reported.
Patients and methods
Thirteen patients with Parkinson' s disease. chronically treated with levodopa plus peripheral decarboxylase inhibitors for at least 3 years. were included in the study. Seven of them presented with and six without end-of-dose akinesia. The latter were taken as controls. None of the patients had a history of cardiovascular, renal or other diseases, known to cause arterial hypertension. At the time of the study the patients were not taking any drugs other than those for Parkinsonism. The Table 2 shows the values of blood pressure and pulse rate in the patients studied. In the patients with daily fluctuations of motor performance the mean systolic and diastolic blood pressure, both In the On-Off patients, the mean values of systolic and diastolic blood pressure, both supine and erect, were higher than those of the controls during the Off but not during the On phase (supine: t = 2-66, p < 0 05 for systolic and t = 3-17, p < 0-01 for diastolic; erect: t = 4*04, p < 0-01 for systolic and t = 3-22, p < 0-01 for diastolic).
Compared to the controls, the mean pulse rate, Baratti, Calzetti both supine and erect, differed only during the On phase (supine: t = 2.71, p < 0-02; erect t = 2 55, p < 0-05).
When for each patient with the On-Off phenomenon the difference between the lowest and the highest value of both systolic and diastolic supine blood pressure ("excursion") was considered, only the mean excursion of the systolic was higher than that of the controls (t = 2-39, p < 0-05). On the contrary, on standing the excursion of both systolic and diastolic blood pressure were higher than those of the controls (t = 2*64, p < 0 05 for systolic and t = 2-79, p < 0-02 for diastolic). In any individual patient the highest and the lowest values of supine and erect systo-diastolic arterial blood pressure were invariably found during the Off and the On phases, respectively.
Neither in the patients with fluctuations of motor performance, both during On and Off periods, nor in the controls, was there any difference between the supine and erect systo-diastolic blood pressure and between supine and erect pulse rate. Only in one patient was there an orthostatic drop in blood pressure higher than 50 mm Hg for systolic and 30 mm Hg for diastolic, which occurred in both On and Off periods.
In the patients with end-of-dose akinesia the degree of arterial blood pressure fluctuations (taken as the excursion of both systolic and diastolic values) was neither correlated with the severity of the swings of motor performance (expressed according to the stage of Hoehn and Yahr's scale during the Off period) nor with their duration (expressed in years). Although during end-of-dose deterioration autonomic disturbances frequently occur, only the relationship between respiratory dysfunction and the fluctuations of motor performance has been so far described in detail, to our knowledge. 4 In our study it appears that a clear-cut relationship does exist for the blood pressure changes. This is supported by at least three observations: (1) the supine and erect systo-diastolic blood pressure was higher during the Off phase than during the On phase; (2) in any individual patient the lowest value of supine and erect systo-diastolic arterial blood pressure was invariably observed in the On phase, whereas the highest one always in the Off phase; (3) the mean "excursion" of supine and erect systo-diastolic blood pressure in On-Off patients was larger than that of the controls.
The lowering of supine blood pressure in patients with Parkinson's disease chronically treated with levodopa plus peripheral decarboxylase inhibitors is considered to be mediated at the CNS level but the exact mechanism has not been yet clearly established. The current hypothesis is that levodopa may interfere with the adrenergic transmission at the CNS synapses, as well as peripherally, "leading to impairment of proposed facilitatory nor-adrenergic systems in the hypothalamus or spinal cord" .-The fact that in the patients with end-of-dose deterioration we studied both supine and erect blood pressure during On phase did not differ from the control patients and that it was found lower than during Off phase, suggests that a mechanism similar to the above may underlie, if any, the effect on blood pressure observed during the phase of improved motility.
On the other hand, it may be that in the Off phase the same mechanisms possibly involved in the pathogenesis of dose-related fluctuations of motor performance, leads indirectly to an increase in the synthesis and/or release of noradrenaline and ultimately to an increase of the systo-diastolic supine and erect BP.
Although the clinical implications of such findings remain to be established, the results of this study indicate that arterial blood pressure fluctuations are a main autonomic component of end-of-dose akinesia. Perspective follow-up studies on a larger number of patients are needed to confirm these data and to correlate the time-course of blood pressure fluctuations with the motor performance swings and other clinical variables.
